Salivary duct carcinoma (SDC) is a rare salivary malignancy that often presents at advanced stage. Outcomes of low T stage patients with SDC have not been previously examined in detail. We queried our institution's cancer database and identified 28 patients with SDC in situ or T1/T2 SDC. A retrospective chart review was performed, followed by comparison of clinicopathologic features with N stage, disease-free survival, and overall survival. Patients tended to be male, in their sixties, with a high incidence of regional metastases, as in prior reports. Five-year disease-free and overall survival were 49%. Median disease-free survival was 3.24 years, and overall survival was 4.65 years. Parotid location, vascular invasion, facial nerve sacrifice, and extracapsular extension were associated with worse survival. This study provides practical information for counseling of patients who undergo surgery for a parotid mass and are found to have this aggressive malignancy.
S alivary duct carcinoma (SDC) is a distinct salivary malignancy that histologically resembles ductal carcinoma of the breast. 1 SDC is more aggressive than the more common salivary malignancies, with 5-year overall survival (OS) ranging from 42% (stage I) to 23% (stage IV). 2, 3 There is a predominance of men in their fifth or sixth decade. [2] [3] [4] SDC usually involves the parotid gland and can arise de novo or as a carcinoma ex pleomorphic adenoma. [2] [3] [4] [5] The mainstay of therapy is surgery, followed by adjuvant radiation. Little evidence is available regarding the efficacy of chemotherapy. 2, 4, 5 Agents targeting androgen receptors and human epidermal growth factor receptor 2 (HER-2/neu) have been used with favorable responses. [3] [4] [5] [6] [7] [8] [9] However, the prognosis remains poor, with a high incidence of locoregional recurrence and distant metastases. 2, 4, 5, 7, 8 We recently treated several patients presenting with a parotid mass thought to be a pleomorphic adenoma who were found to have SDC. Indeed, a painless mass in the parotid gland may be the most common presenting symptom. 4 This prompted us to review our institution's outcomes with early T stage SDC, to better understand the prognosis for patients found to have SDC by surprise. Twenty-eight patients with early-stage SDC were identified, and clinicopathologic features were compared with survival.
Methods

Patient Selection
A search of our institution's head and neck oncologic database was conducted for all pathologic diagnoses of ''salivary duct carcinoma'' made by our head and neck pathologists 10 between January 1995 and October 2014. Clinical information and staging (based on computed tomography scans and pathology) were obtained from the database and medical records. This study was approved by the University of Pittsburgh Institutional Review Board.
Statistical Analysis
Categorical variables (eg, sex) were compared with chisquare and, when appropriate, Fisher's exact tests. Age was compared between groups with the Mann-Whitney test. Survival was compared between groups by describing the median disease-free survival (DFS) and OS. The log rank test was used to compare survival statistically, while Cox proportional hazards models were generated to estimate hazards ratios. All P values were calculated with 2-sided hypotheses. The threshold for statistical significance was set at P \ .05; however, given the small sample size and associated possibility of type II error, we also reported P \ .10 as nearly significant. Statistical analyses were conducted with STATA 11.1 Intercooled (StataCorp, College Station, Texas).
Results
Of 75 total SDC patients, 28 low T stage patients were identified: 7% with in situ disease, 43% with T1 disease, and 50% with T2 disease. Twenty (71%) were male, and median age was 64 years. Twenty-one (75%) masses were in the parotid gland; 5 (18%) were in the submandibular gland; 1 was in the hard palate; and 1 had an unknown primary site. The majority presented with a painless parotid mass. Computed tomography imaging most often showed a well-circumscribed parotid mass, and 62% of the documented fine-needle aspiration biopsies suggested malignancy. Sixteen patients (57%) had a smoking history. Over half the tumors were classified as carcinoma ex pleomorphic adenoma. HER-2/neu expression was positive in 21%, negative in 11%, and unknown in the remaining cases. All patients underwent surgical resection, and 64% underwent neck dissection; of those who had a neck dissection, 1 was pathologically staged as N0, 4 (22%) as N1, and 13 (72%) as N2.
Among the 4 patients who were clinically N0 and who underwent neck dissection, 1 was found to have N1 disease, and 2 were found to have N2b disease. Negative margins were obtained in 79% of cases. Eleven patients (39%) underwent adjuvant radiation; 9 (32%) underwent chemoradiation; and 8 (29%) had no adjuvant therapy. Perineural, vascular, and extracapsular invasion were associated with N stage ( Table 1) . Parotid location, vascular invasion, facial nerve sacrifice, and extracapsular invasion were associated with worse survival ( Table 2) . Adjuvant therapy had no effect on survival but was offered primarily to patients with nodal disease. The 5-year DFS and OS were 49.2% and 49.3%, respectively (Figure 1) . Median DFS and OS were 3.24 and 4.65 years. Recurrent disease, when noted, first occurred at the primary site and/or the neck in all cases.
Discussion
Data presented in this study provide practical information for counseling of patients who are unexpectedly found to have SDC. While it has been suggested that smaller primary tumors may be associated with better survival, prior series included small numbers of patients and showed mixed results. 11, 12 One SEER Medicare database study of 228 patients showed survival differences based on tumor size but did not classify the tumors by T stage. 11 We found that DFS is only about 3 years even with early T stage disease. Limitations of our study include its retrospective nature, small number of patients, and heterogeneous use of adjuvant therapy. All patients in our series underwent surgical resection, and most had adjuvant radiation. Radiation may improve locoregional control, but it is unclear whether it improves survival. 11 There is a high incidence of occult nodal metastasis; therefore, neck dissection should be considered even for the clinically N0 neck. 2, 3 Further studies of chemotherapy or targeted regimens are needed. In patients who undergo resection of pleomorphic adenoma, development of SDC has been reported up to 28 years later. 2 Accordingly, patients with benign parotid neoplasms should be counseled that recurrence of a parotid mass warrants follow-up.
Conclusion
Early T stage SDC can be surgically resected with negative margins in the majority of cases. However, SDC is an aggressive malignancy, and prognosis remains poor even for patients with low T stage disease.
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